[Membrane biophysical interaction of amlodipine and antioxidant properties].
To assess the potential benefits of the antioxidant activity of certain pharmacological agents that may be beneficial in the treatment of cardiovascular disease, including coronary heart disease and heart failure, by reducing irreversible cell injury due to oxyradical damage. The antioxidant activities of representative calcium antagonists were examined and correlated with the molecular membrane interactions of the compounds, as measured by radioligand binding assays and high resolution differential scanning calorimetry. The results of these experiments show a direct relationship between the antioxidant activities of the calcium antagonists and their affinity for the membrane lipid bilayer, as well as their ability to modulate membrane thermodynamic properties (amlodipine > verapamil >> diltiazem). The charged 1,4-dihydropyridine calcium antagonist amlodipine had the highest affinity for the membrane bilayer (Kp10(4)) and produced the largest changes in membrane thermodynamic properties, including a reduction in the thermal phase transition temperature (-11%), enthalpy (-14%) and cooperative unit size (-59%), relative to control phosphatidylcholine liposomes. These findings indicate that lipophilic calcium antagonists inhibit lipid peroxidation in cellular membranes as a result of modulating physicochemical properties of the membrane lipid bilayer, independently of calcium channel inhibition. The antioxidant activity of highly lipophilic calcium antagonists, such as amlodipine, may contribute to new cytoprotective mechanisms of action in cardiovascular disease.